
SESAME, introduction and science
Andrea Lausi - Scientific Director - SESAME



2

Members: Cyprus, Egypt, Iran, 
Israel, Jordan, Pakistan, 
Palestine, Turkey. 

Observers:
Brazil, Canada, China (People’s Republic of), the European Union, France, 
Germany, Greece, Italy, Japan, Kuwait, Portugal, Russian Federation, 
Spain, Sweden, Switzerland, the United Kingdom, the United States of 
America.



1895
W.C. Roentgen discovered mysterious rays capable of passing through the human body. 

1912
M. von Laue, W. Friedrich and P. Knipping obtained the first diffraction pattern of a 
crystal using X-rays. 

1913
W. D. Coolidge invented the X-ray tube which is still in use today

1947
Synchrotron radiation was observed for the first time at General Electric in the USA. 

1970’s
Synchrotron centers are built for academic research 

1990’s
Third generation of optimized synchrotron research facilities are constructed.

TODAY SR is the reference tool for research in many areas





adapted from “AfLS Roadmap”, C.Biscari, 2016



Broad Spectrum which covers from microwaves to hard X-rays

High Brilliance: highly collimated photon beam generated by a small divergence and small size source

High Flux: high intensity photon beam, allows rapid experiments or use of weakly scattering crystals;

High Stability: submicron source stability

Tunability: easy change of the wavelength (energy) 

Polarisation: both linear and circular (with IDs)

Pulsed Time Structure: pulsed length down to tens of picoseconds allows the resolution of process on the 
same time scale

B = Photons/ (s mm2 mrad2 0.1% of bandwidth)
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Photoemission spectroscopy measures number of photoemitted electrons is measured based on their 

kinetic energy to reveals the composition of materials, as well as their chemical state, electronic structure and 

magnetic properties.

Microscopy produces surface or volumetric maps of the sample that show, for example, the chemical 

composition.

Scattering measure how light is scattered by the sample in elastic or non-elastic processes, determining, for 

example, the microscopic structure.

Lithography uses synchrotron light to build nano and microstructures.

Absorption spectroscopy can provide elemental analisys or reveal the structure on non-crystalline solids at 

atomic level.

Diffraction provides information about the superficial and internal structure of the materials, from proteins, 

drugs, to micro and nanostructures.

Photoemission Microscopy Scattering Lithography Absorption Diffraction



Synchrotron Light 
Facilities are
cultural science 
centers 
in continuous 
evolution
(D. Attwood)



League of European 
Accelerator-based Photon 

Sources

Major “Photon Factories” 

in Europe

Third generation synchrotrons

Free-electron Lasers

SESAME

is the 1st

Associate Member

of LEAPS



Cultural heritage
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© HZB

© SESAME

© DECTRIS

© DIAMOND LIGHT SOURCE



0.5 PB GPFS storage cluster
(short term)

2x hybrid CPU/GPU nodes
1x CPU Master node



IT must match the quality of the accelerators, 
optics and detectors.

Digital Platforms reduce unnecessary travel of 
user by using remote operation tools. 

Scientific data policy 
acquisition
storage
accessibility
metadata 

software 
online analysis
post beam-time analysis
software as a service

SR facilities need substantial developments in 
data management and software to exploit its 
full scientific potential.



Foster excellence in science and technology in 
the Middle East.
Reverse brain drain in the region.
Enhance regional science and technology 
infrastructure.

Contribute to improved understanding among 
peoples of diverse backgrounds through peaceful 
scientific cooperation.

SESAME as CULTURAL HERITAGE HUB
(CyI, INFN, IIT, BIA)

SESAME and AfLS
FIRST LIGHTSOURCE SIGNING an MoU

PhD PROGRAMS / 
SESAME as TRAINING HUB

DUST-STORM Initiative
Remote Training (IAEA)
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